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Abstract  
Efforts to maintain elders’ health and reduce their medical care costs are being made in response to the aging of the 
population. In 2012, in conjunction with Nagao Hospital, we developed a series of Kiritsu no mori rehabilium digital 
rehabilitation healthcare games. One game we developed is Locomo de Balamingo to help prevent locomotive syndrome. 
In this game, participants stand on one leg with their eyes open and maintain their balance for 60 seconds; this posture is 
repeated three times. The game uses Microsoft Windows and Kinect for motion sensing. The highest score is achieved by 
standing with an erect posture. The game is played three times in succession and the participants use both hands during 
the second and third times. To motivate the participants, we display their titles and ranks based on their scores at the end 
of the game. We studied the effects of the exercise on 13 young adults and 14 elders by comparing them with and without 
the game. We conducted a comparative survey of the sway of the center and subjective evaluations of motivation and 
fatigue when their eyes were open and they were standing on one leg in the training game, with and without the game, 
and with and without a mirror. The results found a significant difference in young adults with and without the game and 
with and without a mirror. There was a lot of momentum in the game. Playing the game had a positive response because 
subjective feelings of fatigue decreased, which led to an increase in momentum without a feeling of fatigue. Regarding 
the elders, no significant differences were observed and the point of fatigue had a significant tendency with the game and 
with a mirror. These results suggest that the differences are related to the elders’ lack of digital gaming experience. We 
also conduct the Locomo de Balamingo exercise circle for elders at our university twice a month. We obtain feedback 
from about 20 people on ways to improve the quality of the game. The experiment can then be done at the participants’ 
homes and we can monitor their uses, scores, and rankings using cloud technology. Health promotion using ICT 
continues to be widespread and it contributes to elders’ health around the world. 
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1 Introduction and Background 
Efforts to maintain elders’ health and reduce their medical care 
costs are being made in response to the aging of the population. 
The idea that digital games might be useful for maintaining 
health have led us to develop and verify digital game software. 
In 2012, in conjunction with Nagao Hospital, we developed a 
series of Kiritsu no mori rehabilium digital healthcare games 
for rehabilitation, and we found evidence of its usefulness and 
safety. In 2013, the game was commercialized as Rehabilium 
Kiritsukun, and it has been used by more than 50 facilities in 
Japan. Its popularity is evidence of the increase in the merging 
of medical rehabilitation and digital games as a new industry. 
To prevent locomotive syndrome, performing exercises, such 
as squats or standing on one leg with open eyes, has been 
recommended by the Japanese Orthopaedic Association. 
Locomotive syndrome is a decline in the strength of 
locomotive body parts, such as bones, joints, and muscles, 
which can cause problems in everyday life. Thus, we have 
developed Locomo de Balamingo to make exercise enjoyable, 
improve motivation, and increase the durability of energetic 
elders. 
2 Game design 
This game uses balance training by standing on one leg. In this 
game, participants stand on one leg with their eyes open and 
maintain their balance for 60 seconds; this posture is repeated 
three times. We use Microsoft Windows and Kinect for motion 
sensing. The participants aim at their goals while controlling 
the avatars on the screen. The participants who stand erect 
without wobbling receive the highest scores. They play the 
game three times in sequence and they use both hands for the 
second and third times. When they raise their hands, both 
hands appear on the screen and gain hearts coming out from 
the screen. However, participants are prompted to lower their 
hands when bombs appear from time to time on the screen. 
Standing erect and raising or lowering their hands creates a 
double-task situation, which stimulates cognitive function 
maintenance training. To motivate the participants, we display 
their titles and ranks based on their scores at the end of the 
game. The Kinect camera photographs their faces at the 
beginning of the game. The looks on their faces and their 
scores confirm their ranks. 
Figure 1: system & screen of “Locomo de Balamingo” 
3 Verification 
We studied the effects of the exercise on 13 young 
adults and 14 elders by comparing them with and 
without the game. We conducted a comparative survey 
in the movement of the central part of the body and 
subjective evaluations of motivation and fatigue when 
their eyes were open, standing on one leg in the training 
game, under the conditions with and without the game, 
and with and without a mirror. The results found a 
significant difference in young adults with and without 
the game and with and without a mirror. There was a lot 
of momentum in the game. Playing the game had a 
positive response because subjective feelings of fatigue 
decreased, which led to an increase in momentum 
without a feeling of fatigue. Regarding the elders, no 
significant difference was observed and the point of 
fatigue had a significant tendency with the game and 
with a mirror. These results suggest that the differences 
are related to the elders’ lack of digital gaming 
experience. 
 
4 Use of Locomo de Balamingo exercise 
circle 
Although we initially scheduled hospitals and facilities, we 
found that it was difficult to use Locomo de Balamingo 
training for patients who needed rehabilitation. Therefore, we 
aimed for regional and municipal organizations engaged in 
health maintenance activities. We also conduct the Locomo de 
Balamingo exercise circle for elders at our university twice a 
month. About 20 participants who are the main targets of the 
game stated, “Although I thought it was too late to play games, 
it is actually quite fun and keeps me motivated” and “Exercise 
games make me feel so nice and youthful. It is different from 
what I had imagined.” The game has obtained many positive 
opinions. 
 
5 Future effort 
The ultimate goal is to construct an environment for 
participants to experience the game at home. We are creating a 
prototype to include network functions with which we will be 
able to monitor uses, scores, and rankings using cloud 
technology. However, setting up an Internet environment and 
solving software problems in elders’ homes is challenging. 
Scientific Research (A) Issue number 16H01802: “Research of 
online game design to support establishing prevention in 
nursing care community” was adopted in 2016, and we 
continue to study. Health promotion using ICT continues to be 
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